In conclusion, the result of the present study indicated the prevailing occurrence of bovine TB in the area and warrants for launching of control methods.
INTRODUCTION
TB is a wide-spread and economically important disease of humans and their animals. Bovine TB seriously affects the productivity of the livestock industry in the developing countries jointly with other diseases. Infected animals loss 5 to 25% of their productive efficiency. Direct losses due to the infection become evident by a decrease in beef production, additional processing costs for tuberculous animals, death of animals and condemnation at slaughterhouses. Among dairy cattle, there is also a decrease in milk (10-18%) and in meat production (about 15%). The culling loss is estimated to be 30-50% of the difference between the value of a dairy or beef breeding cow and its value at slaughter (Ameni et al., 2010; Radostitis et al., 2000) .
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In addition to these bottlenecks to the development of the livestock industry, the disease attains much of its importance from being zoonotic, causing human tuberculosis. In humans TB is still a major cause of death worldwide in general and in the high-burden regions in particular (Iredia et al., 2011; Marcotty et al., 2009; WHO, 2007) . Mycobacterium tuberculosis is the most common cause of human TB, but an unknown proportion of cases are due to Mycobacterium bovis (Cosivi et al., 1995) . Bovine TB is a principal zoonotic problem, transmitted to human primarily through consumption of milk and other products obtained from infected cattle and/or occasionally by respiratory route (Jalil et al., 2003) . It is estimated that, in countries where pasteurization of milk is rare and bovine TB in cattle is common, 10 to 15% human cases of TB are caused by M. bovis (Ashford et al., 2001) .
In developing countries, animal TB is widely distributed, control measures are not applied or are applied sporadically, and pasteurization of milk is rarely practiced (Cosivi et al., 1998) . In Ethiopia, M. bovis infection is endemic in cattle. The prevalence of BTB in Ethiopia ranged from 3.4% in smallholder production systems to 50% in intensive dairy production system (Ameni, 1996; Ameni and Roger, 1998; Ameni et al., 2001; Asseged et al., 2000) . Moreover, a prevalence of 5.15% of BTB was reported in animals slaughtered in Nazareth municipality abattoir of central Ethiopia (Ameni and Wudie, 2003) . However, the prevalence of BTB has not been well established all over the country in general and has not been reported in Jimma and its surroundings in particular. Therefore, the objective of this study was to undertake preliminary epidemiological investigation on bovine TB in dairy farms and slaughterhouse in Jimma town.
MATERIALS AND METHODS

Description of the study area
A study was conducted from October 2007 to April 2008 in Jimma town and its surroundings, Southwestern Ethiopia (Figure 1 ). Jimma town, the capital of Jimma zone is located in Oromia National Regional Administration, 352 km Southwest of Addis Ababa at latitude of 7°13 '-8°56' N and longitude of 35°52' -37°37' E, and at an elevation ranging from 880 m to 3360 m above sea level. The study area receives a mean annual rainfall of about 1530 mm that comes from the long and short rainy seasons. The annual mean minimum and maximum temperature during the study period were 14.4 and 26.7°C, respectively.
Study design, study animals and sampling techniques
A cross-sectional study was conducted on 384 (17 local, 332 crossbred and 35 Holstein) dairy cattle from 35 randomly selected smallholder dairy farms and 1,102 randomly identified heads of adult cattle slaughtered at Jimma municipality abattoir. The dairy farms were randomly selected from 50 smallholder farms of individual households (list obtained from Jimma Town Urban Agriculture Department and Jimma Town Integrated Dairy Farm owners Association) which had/owned exotic, cross and/or local breed cattle in their dairy farms. Then all cattle of both sexes and above 6 months of age excluding those in late pregnancy and recently calved cows/heifers were included. Household was the primary sampling unit and dairy herd (farm) was defined as cattle owned bya household. In line with the slaughtered cattle, a distinct number was given for administrative purpose to identify each animal/carcass during ante mortem examination. From the total number of cattle brought for slaughter and given identification number during the study period, a total of 1,102 animals were randomly identified and included in this study. Slaughter cattle from different Woredas of Jimma zone such as Goma, Nada, Dedo, Gera, Seka, Kersa and Jimma town were considered in the study.
Study methodology
Intra-dermal tuberculin test
Those dairy cattle fit for the study were exposed to single intradermal tuberculin (SIDT) test following the manufacturer's instructions. After the result of SIDT was read, positive and doubtful reactors were subjected to comparative intradermal tuberculin (CIDT) test two months latter after the first test and interpretation of the results was made according to OIE (2000) . Animals were classified as TB positive after the screened animals were confirmed positive for comparative intradermal tuberculin test.
Postmortem examination
Detailed examination (inspection, palpation and incision) of the lungs, liver and kidneys together with bronchial, mediastinal, mesenteric, hepatic lymph nodes and lymph nodes of the head were performed for the presence of abscess, cheesy masses and tubercles (Corner et al., 1990) .
Data collection
Identification number, Body Condition Score (BCS) and origin of the individual cattle provided for slaughter and identified for study were recorded. Body condition scoring of all cattle included in this study was made according to Nicholson and Butterworth (1986) for slaughter cattle and Anonymous (2001) for dairy cattle. Age category was given by using dental eruption and wear according to Amstutz (1998) . Each dairy farm/herd included in the study was sequentially recorded according to date and time of visiting the farm and all animals included in the study were accordingly identified. Information as regards herd size, farm establishment time, and farm management conditions were recorded by interviewing the owners and by observation. The farms were categorized into class of good and poor, based on drainage system, cleanliness of the barns, ventilation, watering and feeding system, herding pattern and stocking density. Clean farms with sufficient aeration, reasonable stocking density per unit area, good drainage system, waste removal and individual feeding and watering practice were categorized as farms having good management. Moreover, age, sex, parity, breed, reproductive status and BCS of the animals were recorded. In case of uncertainty of as to animals' parity or other factor, this particular factor for that animal was omitted from the analysis.
Data analysis
Individual animal prevalence was defined as the number of positive reactors per 100 animals tested (for dairy cattle) and number of cattle found positive for tuberculous lesion per 100 animals examined (for the carcasses examined). The herd level prevalence was calculated as the number of herds with at least one-reactor animal per 100 herds tested. Person chi-square ( 2 ) test and multivariable logistic regression analysis was used to assess the Tigre et al. 2593 association between animal prevalence and risk factors using Microsoft Excel 2000 and STATA statical package version 9. In all analysis, confidence level was held at 95% and P< 0.05 was set for significance.
RESULTS
Prevalence of bovine TB in smallholder dairy farms in Jimma town
Herd prevalence
From a total of 35 herds tested, 17 (48.6%) (95% CI, 34.8-68.0) of them contained at least one reactor animal for CIDT test. The results on the effect of herd size, duration of farm establishment and management levels on the herd prevalence of bovine TB are presented in Table 1 .
Animal prevalence
Disease prevalence at the animal level by CIDT test was 21.4% (95% CI, 17.3-25.5). The prevalence of bovine TB varied significantly among different age groups ( 2 = 14.69, P<0.05). Table 2 shows effects of the different risk factors on the prevalence of bovine TB.
Postmortem examination results
Prevalence of 5.4% (95% CI, 4.1-6.7) of bovine TB was found on the basis of detail post mortem examination. As indicated in Table 3 , the largest proportion (63.2%) of the gross lesions was obtained in thoracic cavity. Typical tuberculous lesion obtained during postmortem examinations is shown in Figure 2 . The results of the infection rate of tuberculous lesions among slaughter cattle with different factors are presented in Table 4 .
DISCUSSION
This study indicated that about 48.6% of the dairy herds in Jimma town contained at least one reactor head of cattle. Other studies (Asseged et al., 2000; Kebede, 2005; Regassa et al., 2009 ) similarly reported high herd prevalence. Higher prevalence of bovine TB (54.7%) was reported by Fetene and Kebede (2008) in three districts of northwestern Ethiopia. The increase of bovine TB in cattle as herd size increase seen in this study is in agreement with previous reports by Ameni et al. (2003a) and Ameni and Erkihun (2007) . Such high prevalence of bovine TB was recorded in intensively managed dairy cattle when accompanied by poor management practices. Confinement and increment of herd size were reported to facilitate close contact between animals, there by favoring the spread of bacilli (O'Reilly and Daborn, 1995). This may be due to the fact that, the risk of an individual animal introduced TB infection into negative herd may increase with herd size, and lateral spread of infection within the herd may be favored. The higher prevalence recorded in farms under poor management also simulated with previous finding (Ameni, 1996) . Under such system insufficient aeration, over stocking and herding of different herd groups facilitate transmission of M. bovis (OIE, 2000) . The overall prevalence of bovine TB in dairy cattle recorded in the current study (21.4%) is almost similar with the findings of Ameni et al. (2000) and Kebede (2005) who found a prevalence of 24 and 18.4%, respectively in different areas of Ethiopia. The result of this study is higher than that of Ameni et al. (2001) , Ameni and Erkihun (2007) and Regassa et al. (2009) who reported 14.2, 11 and 11.6%, respectively in different parts of Ethiopia. On the other hand, higher prevalence of bovine TB was also reported by various previous authors Ameni, 1996; Ameni and Roger, 1998) who reported prevalence ranging from 38-50% in large scale intensive dairy farms in central Ethiopia. Similarly, higher (prevalence (30.5%) of bovine TB was also reported from dairy cattle farm in Egypt (Hassanain et al., 2009) The 5.4% prevalence of bovine TB recorded in the current study on the basis of detailed meat inspection is similar with the finding of Ameni and Wudie (2003) in Nazareth Municipality abattoir who reported a prevalence of 5.2%, Demelash et al. (2009) and Tigre et al. (2010) who found prevalence of 4.2 and 5.1%, in different abattoirs in Ethiopia. Demelash et al. (2009) was also reported higher prevalence of bovine TB in Adama (24.7%) and in slaughter cattle from Addis Ababa (23.9%). These may indicate a slightly high TB infection in general population of cattle in most part of Ethiopia.
Largest proportion (63.3%) of gross lesion was detected in the thoracic cavity followed by abdominal cavity (23.5%) and head region (13.2%). This was in agreement with the findings of Ameni and Wudie (2003) who found 72% of the gross lesions in thoracic cavity. Regassa et al. (2009) and Tigre et al. (2010) also detected 50% and 48.4% of TB lesions, respectively in respiratory pathway (lung and associated lymph nods). These indicate that the need of special attention on the lungs and associated lymph nodes during post mortem examination for TB lesions.
In accordance with the findings from other studies (Ameni and Erkihun, 2007; Ameni et al., 2003b; Kebed, 2005; Regassa et al., 2009) , fewer reactor animals were recorded in the younger age group and reactivity to CIDT test increased with age. O'Reilly and Daborn (1995) , reported that the reaction to tuberculin test in cattle increase uniformly by 7.5% for every years of life reaching 40% at 6-7 years old.
As suggested by other workers, this could be because as age increase the probability of acquiring TB infection also increases. The same authors also suggested that, this may be due to the increase in probability to encounter M. bovis with a longer period of life (Barwinek and Taylor, 1996) . Similar to the finding from the dairy farms, TB infection was lower for younger slaughter animals compared to the older once. This may be because it is too early for young animals to develop tuberculous lesions even if they were infected compared to the old age groups. In addition, it may also be due to chronic nature of the disease where the animal acquire the infection at young age and develop the clinical signs at old age or when the immune system of the animal is compromised (Radostits et al., 2000) .
The high prevalence of BTB found in this study indicates a high TB infection potential in the general population of cattle in the study area. Prevalence of bovine TB is increasing together with increasing herd size. In response to the increase of bovine TB and existence of potential risk factors, strong multisectoral collaboration to assess and evaluate the epidemiological situation of the problem at national level both in animals and humans is recommended in order to develop appropriate control strategy.
